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#^ 2003/4/11 



[4*6! XI ] ^cHSS 

[JIISSJXU 2003.01.07 

[»S2| g§] S3|| SAISxl 

[»a2| g^SS] FIELD EMISSION DISPLAY DEVICE 

[SSI ^^Oil^POmi ^*!S|At 

[f§!2i2E] 1-1998-001805-8 
[CUBIC!] 

[CH£|oi2H] 9-2001-100003-6 
[XI3SBBIAH 

[5S?|gje^Sim] 2001-041982-6 
[iSXf] 

[&92| ^SH:?|] 2EH±I 

[&S2| SSS^I] OH.TAE SIK 

[^&!g^*JS] 610916-1105511 

442-835 

i^±] ^A| ttfi^ 1122-10 ^lEBEf^ 1803 

[^3] KR 

i*ixi] mm® M42^°\ ^mo\\ s\mo\ m& uoi sasup. a 

Biei ^di«is 
ei (en 

[^igiisi 20 e 29 ( ooo a 

Pf^SSS] 5 21 5,000 a 

[?d^?§s] o a os 

[&AhS?S] 0 » OS! 

imm 34,000 a 

[§¥AHf|] 1. Sasf/H- S/dlA](Ee)_1S 
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^JL^ *fl 1 #^1 tg^s^ 23<£#-B)-; ;g<£# ^HH TflolH ^4 ^HSKr 

^e^ojir 3^0.3. ^£)^, 711 °1B ^^o}^ ^*Kr 7fli 

s. #^M-4; ^f-^ vfloflx-i 7fl^ <g<s^ ^ji ^^si^ cfl^ 

*fl*lH 3^M- fl*l*Hr <HH£m Sf-^H, ^Kf^l tfltg: 

* AHJ£. 27fl^l <H1«1E)7> cfltg: tifl*l£U, Z^o] oflnlEi^ tfl^ ^ofl tfl^fe 

£ 1 

[A^Ojol] 

^7fl«j-#, oflolEi, 7>^-i4^y., Cfl^^-, 7fl^=^, TflolH^i^-, ZLElJEL, ofl^c^ 
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1020030000812 2003/4/11 
&7\] S^l^l {FIELD EMISSION DISPLAY DEVICE} 

£ 14 £ 2^r AA ^HH 21 tb #31 SAl^l^ Jf£. -g-sfl a> 

^1 M-^^-«.(CNT; carbon nanotube)S ^l^M^ °fl ^1 Ei # ^1^- ^} iaI^ 
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< 7 > j^o] ^ SAl^KFED; field emission display)^ ^^^(^fl^, 10~ 

100V)^ ^ ^^># £3* ^ ^ 

^ v **fl ^7} ^ °1Mb1* ^iH^l ^*Kr 7l#* ^-g-^>Ji ^nf. 

^~^nm ^-£3. ^§1 *H1*H l~10V//zm ^J££] ^ ^7># 

<9> ^-7] u^Jpf-tLl- ol-g-^J- ^Til &aRV*1<4 7l^S^ ^1^-^- 

^ A 6,062,93131^ 6,097, 13851 <i 7lH^ ^-g-^- «J-# 5.^1^11- 

:10> ^Tjl SA]^-^7> 7fl^£L<4 ofl^c ^ TllolH ^M^- £i=- 3^ ^ 

^ifLo^ ttfl, ^7^1 SAl^^ olHE^} til] ^] 5] ^ 7l# ^°\) ^±_EL ^ 

^ ^^*>J1, 7ti^= ^ <HMEi# tifl^l*V ^1^1 Ei TflojH ^ 

*8^€ * °Jt°-S ofltrlEil- <y=«}7fl *§*§Z}7} O]^^ ™^o] OJO^ ^ o>0_ S 

°H D l 3 ^51^ °] ofl u) B] #^ol ^^-4 TflolH ^ofl 

:12> d^-ol 3^ ^-^H^r c^E^H H o V #^ ^7>l-o] ^^^>o^ 
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« *M nflofl^ (+)^oj-ol ol7}sm 7fl °1 H *HHH 

^1°1B ^^5. #7}^£] l-^^o] 7^*\ t&^o] ^s§^. ZL 

2) 7^M^ S^-fr ^ &7fl ^14. 

<13> ole^l ^^1^^- #<JH?H ^31^ ^^1 S^l^l^^i^ 7)141= ^^-4 ofl^c 

-f^>7fl ^°1 SflStfi.^. °1^ ^2fl 7l^S <H£- ^"7fl S.^ 

2000-268704^^1 7flX|jg ^ « 0 >^^ a a] ±_t}^ -e- >- 
<14> Aj-7] ^jig- ZL^JE-fe ^-^ °l£H, *fl# ^1^1 °11^H. ^ofl o]7l-5l^ JL 

^efl o>^(arcing)ol nfl, ofl^^. tfl**V ^ 7}^ ^-Ajofl ^0) 

^A>«1^| oj-g- Jl#o1 ^c^jt., ^^6fl HiHHr *l*HJ£l *9=ol 

<is> ojeitb ^l^£r ^1, ^3 ^oiofl o]*fl ^]c>^ ul^-m^ 6,420,7263^1 
7flA]^>jl ol^ #7)1 SAl^loflA^ ^oj, 7)lo] S #^-g- ^q- o}^ afl^l 

*>JL, 7fl ^H. $H °fl^lEil- ^4jtb ^S^M 7>¥^°1 ^o>^lcf. 

<16> o]±=. ^Tjl « 0 ># XAl^HlA^ ^H]^ « 0 V#0] oIlPlEl^ 7K V 7>&HH tfl 

^ ^^l ^^>^ *fl# &%*\?]7] ^VUSI <&<>] 3711 ^4l^7l 
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1020030000812 %:^ 2003/4/11 

oflolB^ ^^>w] « 0 ># Tg^oi ^isH ^>U^ <£-§- 

^ ^ ^°i ^tf. 

<18> itj-^ ^ «Vx^o. ^ 7l ^j. g^^. ^^71 W -SL*^ oil 
*lEHH « C V#^ ^^>«]51 ^Sf *)H*>^ AJ]^^ ^ If-Aj^T ^A]7lJL, 

oflplEio] ^7>«J ^.g. ^-cflA]^ S^S] 3^ ^^0) ^ *j=Aj-X| ^ 

#31 «o V # SAl^ll- ^l^HrHl <&t\. 

^ ^ 3-8-] 

<19> Aj-7]^ ^ ^^ 7l o^H £ ^ o r> 

<20> ^li 71^: Aj-ofl i^el-ol^ 3fl€^-S ^Ajs)^- ?1MS. ^^ozj-, TflojH 3^M-§: 

7]3Qr«\ t§Ajs)i=, *d<£^, *l<3# Aj-6fl^ 7flo]H 

= 5fl€^-S ^Aj£l^ f TflolB 51 <3^}4 ^Aj^ 

— ^l^, ifl^M 7fl^= ^JL ^Ajs) fe cfl*j= 

^HH ^*l*Ur ^M^, ^1 7l^;ofl Cfl^>^- ^2 7l 

# A oHl ^Ajs)ir ^fli^L 3^-*h afliiS. ^ $H 3^.05. ^Ajs)^ 

Wfe 331 y o V # SAl^lfl- afl^T}. 
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<2i> #71 tfl*j= ^f^l ^l-g; ^-*fl TljolH 711 °1H 

<22> ^"71 7fl^£L 3^8: 711 OIH ^ 1HH ^ ^ «^ S-^i 3 ^1 ^ 

^-§~¥- ^HH l-^l7> sjl^ ^-Tjr-a- ^^^a^ 7BJi= ^^-2}- ^^ltVcf. 
<23> ^-71 ollnlB]^ 7fli£L <$$)o) ^-g- igo^ ^ *1 *fl2 

33" 7>-£- q-i^T-ti, ZL^o)^ t T^o)o}3-5L t ^°]*}&r^ , C 60 

(fulleren) ir s>i4 EE^ ^>1#^ 2:^-0.5. ol^M^tf. 

<24> 4V7I ^Hb^ ofl til ^ ^-g~*f iflofl 2711 o1a o Vo] wfl^^ ^ 9X^, ^4 

^» ^13 ^-g"^- ^ 7fl^= ^ ^6fl ^ofl #og A ^ ^^3}-^ 

^ S^W. 
<25> ^-71 7l)±H ^^-3}- ofl^c ^ A>oHl^ nfl^ ^tflo) ^^y} tifl^sH, 

<27> £ l^. a. ^^o^ ^AHHl ttf^- ^Tfl a^H^ll- £Al*V A>Al£o] 

Jl, £ 2£r ^aHHI o}-^ *}t]1 w 0 ># ^l^l^l ^ ^ ^iS-Ai, £ 1 

^ A y V3-£- ^* -SEAi^^x^. 
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<28> jExitv ^-o], ^1 5*1 #*i^ ^ ^*b*-« 5>5L^- ^ 

Jl cfl^= ufl^s]^ *fll 7}%(°]*}, #2)^ 7l^r(2)'^^ tt^)2f ^2 ^(o^}, 

7)&U)'o}e\. ^)^r 5^H, 7l#(2)<fl ^ ^Tfl ^AjiLS. ^V* 

H o V #*>^ T^l, 7)^(4)^1^ #7H1 ^^fl .jogs] o]nl^^. ^ 

°1 ^1^-^^. 

<29> J±Cf ^^2] #71 ^ 71^(2) $H*r TlMH ^^-#(6)0] J^Tg 71 

^ ll^CE^H X ^^1 aim, ^315. iBeM5 sfl^o.^. 

^£l:n, TiMH ^^-^(6)-i- gil^i 71^(2)^1 ^JlS. ^^#(8)ol 

7}XM ^LB]31 ^"71 ^<3#(8) 3H^r 7fl±.£l 

(10H TflolB ^(6)4 ^JH^Rr y 4^ ^31^. 

^B&M5. sfl^^-S. ^^^cf. 

<30> -S. ^X|afloflAi ^} cgos^. ^ (1Q) ^. 7]] o| j= 

(6)^1 ^§ *fl, ^"71 7fl4il= #^-(10H^r tfl-S-^ 7fl 

^ ^(lO)-gr ^*Kr Hfl^Al^l #M-*(12)7} pJ-^SM, ^-f-^(12)£] 

^°oHm TflolB ^(6)4 ^7l^o.S ^^sl^ tflt£ ^^-(14)ol ^ltbch 

<3i> ^-71 tfl^ ^-^(14)^ ;g<£^(8H 4M(8a)^8: -f-*ll 7lMB ^(6)4 ^ 

°14 ^71^] AS. g^fe^l, 0)3. ^#(8a) tfl^m ^ ^^"(14)* 

^SHr #H 7>^fl ( HL^r ^£^1 ^5L^ ^-o] tifl *13 ^ « ^^"(14)4 711 olS 

^(6)* ^7l^o.S ^^W. 

<32> o}rL]i$- tfl^ ^^"(14)^ ^711 « C V# 5*1^*1 1^*1, -fcM TlM^ ^^(g^) £, 

33 ^ ^<y-ol ^l7l-^ol <Hlnl (16)4^1 A>oHl ^7^11- nfl, 
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<33> ZLE)JL ^7) ^(10)-B: 7\}°)E. ^ X 4^ « 

3l^(14)S] SL^^H tfl-#*H ^:* J f(12)# <^^m 41*13 ^-g-^ 

(18)1- ^"71 4) Pi ^-g-Jf(18) 3^ ffl^ ^(10)* ^tsHr 

tiMRV 3J-°5*1, 3^(10) S}Jf3 *3<3#(8)^- id#Al7l^ ( tfl^ ^ 

(14)3] # t ^ SA-^sf sg^^ 3-^Jf# £fe alA>z]-^o.s. °1^M*14. 

<34> z]-z]-<q oflnlEl ^-g-«-(i8)ofl^ ofl^E^ ^-§-^-(18)^ -ft-A}^ ^ 2- 

<#*\ cHlPlEl(16)7> ^*l*RrHl, o] 6flnlEl(16)fe- ^PlEl ^-g-J=L(i8) ifl^^ ^ 
£ ^^MS*! $1*1 ^Jl, *R]cq ^ cf^^- nVo] 7fl^JEL ^^"(10)^ ^4 

<35> £ 3^ £ lofl 5^1*1 ^ 71^ ^£ ^-rfl JgigSS.^, tflig ^(14)# f^jo 

3. s}i4^ cH]c]E^ ^-g-«-(18)ofl afli °flPlEKl6a)7l- ^l^Jl, cfs. ^-14^ oflDlEi 

^■8-¥-(18')^ A2 ^PlEi(16b)7> 440] eflnlEl(i6)fe cfl*j= ^(14)^ tfl^= 

*}^r afll ^-¥-(20)54, TfliS. ^(10)4 ^(D)^: ^Jl 3*l*Hr *fl2 

#^(22)4, €^(10)^1 3#*Rr ¥ #^(24)S ol^^lcf. 

<36> ^. i^o]]^ -y-71 <^PlEl(16)^ 7}?§ 7}¥ q-k^-H, ZL^o] E , 

olo>s.s. f T^olo>^A o v ^ > c 6 o(fulleren) o^S] ^ 0]^^^^ ; a. 

-*H°*N*lfe 7>-£- 2\-%-f>\3L 
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(16)^1 ^o)( L )^ 7fli= ^HHl W^-(14)s] uial(wi)^ ^^TlM- 

2|-7|1 °1^-<H*H, «>^*}7ll^ ?fl^= ^ w oHH tfl^ ^^"(14)51 U|Hl(W2)^ 

<38> ol^ A o V 7 ] oflT3lEl(16)fe tH^iS. #^-(10)4 ^#*Rr ^ ^"^(24)» ^-*fl 

^fofl ^oj-g. afl^o.^, 5^3= #^-(10)4 71HB 3^(6) a>oH1 ^^1 ^- 

¥ ^^1 oi7>€ «H1, cfl^ ^(14)°fl tflWfe *«1 #^(20)4 e]-&<H 
^-(10)4 ojo^o^ 71 511- ^-Jl 4)*l*Hr ^12 #€^(22)1- -f-^ 

^14. 

<39> ol^ <HlnlE-l(16)# tr^Kr ^1^1 B-l ^-g-w-(18)7> 7fli£L ^(10) sr}-^ ^°J# 

(8)* ^#*]^H] 44, 7II0IH ^(6H1 ^4 ^ ^^ol o] 7 >^ ixfl , TflolB ^i^- 
(6)^1 ^7ll7> °]}v)B\ ^-g-«-(i8)# J§-n ^^^( 8 )^- ^fl ^^£-1(16)31 ^12 # 

#^-(22) -g-ol^l-Tll ^^£l7l nfl^-olcf. 

<40> ^ t 7l^(2)o11 tfl^*Hr ^ 71^(4)^1 ofl^c ^(26) 

4 t-ll-ol, tIHH. ^(S^H x «o^)^- 44 R, G, B *§^q-l-(28)°l <344 
Ti^^- Jf-jn $1*1^4. d^-ol R> g, B *§^4(28) ^H4^H *J=^Mr W # 

n nil ^(30)°1 fl*l*>^, ^#4(28)4 1-^ *flB^4(30) IH^ItS- ^ 

0.5. ol^ol^] ^ ^4#(32)°1 ^ ^rf. ol =.4? «>4#(32)£r ^711 « 0 ># £ 

<41> o}Q\- £0) ^Tg 71^(4)4 7l^(2)^r, 7fli= €^(10)4 

(28) ol ^3. 5l4*>5L^- n>^^- ^1-ElHH «*144 ?_>^-g- ^fjl ^ #^1 ^gfl 3^.3 
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<42> o^B], 7l^;(4)2|- ^ 7)#(2)°] ^*Kr ^ -g-71 ifl^^ # 

(34a)* ^ ZL el £1(34)7} yfl^t}. o] :z el £1(34)^ -%-7] vflofl^ 

<>HM ^Stb ^-f , n 5i]^7> 7l^r(4)AS &7fl 5[d|, <HH£l(16HH 

<43> o] nfl, ^Tg 7}%{A)A ZL Hi £1(34) A>o]o) tfjgj.^. <g cd ofl Cf^S] 

(36)7} Ufl*]^ ^ 71^(4)4 HBl = (34) A}o]cq ^^^>7fl ^A^H, ^ 

71^(2)2}- n. el £1(34) a>o]^ <3<*H1 t\^°\ <?}«- ^*\]°] x\ ( 38 )7> tffl*l£H jpng 

71^(2)4 ZLS]£1(34) ^ol^ #30. ^^^X) ^Al^cf. 
<44> ^-o] ^S)^ ^Tfl SL^^Tr, ^l^-^Ei ^-71 TflolH ^(6), ?fli 

^ ^(10), °fl^£l *1^(26) ^ Zie]£l(34)^ ^*}Ml , <y 

sflS TlMB ^(6)«^m ^r~^ (+)€ < y-°l, 7fl ^£1 ^(lOWfe # 

HSl (-)^^°1, °fl^ ^(26)<H1^ 1-H^l (+)^^ol, zl el £1(34) 

(+)^° t J-^l °j7}^t}. 

<45> oj^Ai TflolB ^(6)*} 7)1 ^£1 ^^-(10)^1 ^<y- *H1 ^ <>llnlEKl6) ^^^1 # 

7117} ^1 ^£1(16)5.^-^1 ^7}7> ##3^1, sMl *>M-S1 tfl^ ^ 

(14)* ^£L5 afll, 2 <H1^E-Kl6a, 16b) S nfl*lSl-Jl QSLJELS., *|1 ^^B](16a)^ *fl 
1, 2 #^(20, 22) ^ *)12 ^^EKl6b)^l *fll, 2 #^-¥-(20, 22 HI ^]7} ^^<H 
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<46> o] nfl, ofln]El(16)<Hl>H y o V #^ tfl^= ^^(14)^1 °l7>^ (+)3l<?Hl 

tfl* ^^"(14) ^-a- ^Tfl *fll oflnlBl(i6a)^^ tfl^= # 

^■(14) ^.2.3. a^sH^ £*>i8£- *fl2 <HH^(16b)«- l^Rr 7fl^JE. ^(10)^ (-) 

<2l*fl 7j-tb «>o> ^^s]^, ^12 ^nlEKl6b)^l^i ##£H tfl^ ^ 

(14) #7}^ a^V *fll ^ D ]Ei(16a)» l-^Kr 7])^ ^(10)3 

<47> olsq- ^-o] 6fl 16 HI *\ 3^5) ^l*^* H^IE.(34H] *l7>€ 

C+^'SHl ^ 7l^(4)^S W^-H ^3^(34)3 *(34a)* #4*> 

JL, ofl^c ^^. (26 )ofl o] 7 >^ -H^^l ^^(28)^1 *fl# 

^ Al^eflo]^^- ^ , 5L 4a^l HJ"# 

S]^ ^VU^ ?41^^- uj-Ej-ifl&JIL, 3E. 4b°ll ^M^^M w o V#Sl ^7>«]ol $ ^BJ-fr ^ 

<49> ^ 4a sq. £ 4b ofl i£Al*V h><2|. ^-o], <HHEi(16a)i=- 7>a]^ ^ llf 2 

*\ ^7>«1^ ^7>a]ol tfltg ^^"(14) ^JL3. ^1+, ^7>«] 

^ *fl2 ^nlE](16b)« ^<H*1*1 #3- 7fl2 <»flnlEl(i6b) SEtb AR13 *fll, 2 ^> 

^^-S.^-E-1 <a]jfs] ^^tijol tfl^ ^(14) t^-S. ^^M-, 

€ ^7>«J^ ^li oflnl^(16a)« ^<H>H*1 ^ 
<so> tq-^ XI i, 2 <HHBl(16a, 16b) °IH ^>^S^r *fl# ^-g- U= 

tfl3J3*l ^^-t- SH^^l ^a}^, $ ^ ^^oilAl w o v^^ ?d7l-H]#^- tfl-g-*Kr 
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Z1S] = (34)^ #(34a)# -8r$.*}X) -f-^ *fl# *§#*H tt^SLg. 

^H^CD^l^ ^^l-o] tJi\*£ €^K3) t^-S 3@^=5|<H ^>^°fl ^ef, tfl-g-s> 

i^S)^, <£^2] ^}Kj£r 7fl^JE. ^^-ofl tfl-g-*^ *(5b)* **fl 4^ 

°i^ vfl-g-^ ji^^h i- "A, ^ ^hh sr> €3i «o v # a^i^m ^l-u-a- 

^t!- ^^*>ZL, ^ulE|(16)Sl *fll, 2 #<£Jf(20, 22) 

» «<M^1?1 J£tf ^ €*} U J# ^#^(28H ^l^^l ^ jft^s. ±. 0 ) 

7) oflnlEi ^-g-«-(18) iflofl <H1d1eK16)« 27fl afl^H €31 S£*l#*l 

«- <^1^ ^ Sl-M-Sl oflDltl ^-g-JjL( 18 ) iflofl 2711 ol^ oflplEKl6)l- tifl^l 

*>^, M ^ oflplEi(16)^l 7H>^>E)^El *1H£1(16)£) Jl#* 
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<55> £ 7 °- ^^oflS^, o] 7%o-^ 7fldLJE. ^(lO)* ^1 ^iJ± ^(10A)4 

^12 ^.h ^^-(lOB)-^S *fll, 2 A^y. ^(lOA, 10B) *\°]*\] tftifr ^(14)^- 

$^*}^, W ^U4H1 ^Wtt z| ^u. ^^-(lOA, 10B)£] <m- 7>^>el^ <^He1 
^-§--^-(18)1- ^^^31, ofl D ) E -l ^-§-^-(18) ^ofl ^lnlE^(l6)» tifl^l*!: ^-°5L <=>1^-^ 
^1^-. °1 «fl, ^11 ^ti- ^(lOA)^ *fl2 ^w. ^(lOB)^ ^-g- ^^-(40)^-3. -g^sH 

<56> olE|^- ^^^oflA^ £ 1~£ 3^ £ Alt.V ^ ^Hl^ WliE^OcI ^7} 

#^}7l nfl^fl, *j|3£ ^*KMH ^ « #^-(14)4 7flAJ= ^q-(lO) 

<57> ZL^Jl #71 ^AH^ w^l^r cHlnlE-1(16)7l- °1] E-) ^-g~SjL(l 8 ) vJH «fl 

*lEH ?UH ^(lO)^ ^#1" nfl, 7fliiEL ^(10)4 ^1^(16)2] ^-g; 7> 

^l^Ei (16)^1 *)^-g- ^ ^SOlcf. 

<58> ^, £ 8^1 w}4 ^-o], tf 7 ) ^1^1 El (16')^ ^(W3) 

^ «o V ^ ^(W4)^tq- ^tflA]^ ^ °- S-^ 7)^ c$t£ ™<>]<>\}x] 71) AH. 

#^(10)4 oflnlEl ^-§-^-(18)^1 tiH^l^cf. t}^- tb^^-S. £ 9^1 SLA]*)- h> 

fif ^°1, 7flA= ^(10)-^ ^nlEi(16")^l ^f^Hl tfl^Kr ^(42)# ^^JI, 

<^l^Ei(16")^ ^7> o] ^(42)^; ^fl-f^i <HMe] ^-§-«-(18) ^^l^Vcf. 

<59> ^-71^. - ^oflS-ofl o^}^, oflDlE-KlO, 16")7> 7flAJEL ^(10)^ Q7}*\ ^ 

^*fl 7)1 AH. ^(10)4 afl, <HHbH16, 16")7> 
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*|<8-& #<U ^ $1°^, ^ ^ ^4 s)*fl# « 0 M^- =^ 

<eo> ^-7lofl^^ «>^^r €*HH cfl^M -i^S!*! 1 ?}-, °H1 t!: 

^^Jl, ^p?]* 2^5^H °l-g- Jl-§-^t ^91^. 

¥ rc|-5^ olMEis) ¥ 7>^>s| s.^MM j±t} ^ <#o] ^ 
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11 

#7} 4i 7}% #oii AQsls- ^s)^ Til oih 3l^i-4; 

#7] 711 °1H #7] XU ^[TgoU ^S}^ 1<^^4; 

#7] ^<£^ #°1H #7} TljolB ^4 ^JS*}^ ^E^olH. 3fl€°-5. ^#£M, 

71MB 3^-4^ m\ ^^^4 ^*Rr 7fl^H. ^#4; 

^•71 4"f-^ #7l 7fl4iJ= *J^4 ¥J1 S^fe tfl^ 

#7l 4-?^ ifl^M a o v 7 ] ^4 ^*l*Rr 011^1^4; 

^"71 *U 71^ tfl^]-^ X| 2 7m ^ofl ^#3tt ofl^c g 

ofliiJEL ojo}o} 3flE]O.S. ^#£)tt S^H, 

#71 §>l4^1 tfl^= A>ol S 27fl 51 ^nlBl7> cfl%T= Hfl^l^Jl, Z}-Z^ 6\]n)^\^ 

^ cfl^Rr XI 1 ^ #71 7fl^ £^4 3#*Hr ¥ ^^-¥-1- Ifs} 

2] 

#71 ^ ^j#^ W*^- #*fl Tllole ^4 3#*H TflolH 

3^4 ^7l^O.S. ^Tfl « 0 ># SAl#*l. 
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i^ty 3] 

4] 

^ 3%H1 

^7} °\}V}*\7} ^7] ^-g-^ iflofl^ l-efl 7 > Sfl^ ^^^A-l 7fl4i 

[3^8" 5] 

*fl 3%H1 5^1, 

ofl v] E| 7> 7fl^= ^-Jl ^*l*Hr ^2 

6] 

^"71 ^JE. ^ wj-^oll 4^" ^7l oflnlE^ ^-g-^-^ °\}v]B\<>\ ^o}^ 7fl^£L 

"o^l ^"71 tfl*J= u-^s}. ^o_^ >7fl ol^ol^l^ ^711 ^ S A]^1. 

7] 

*ii i%hi sa^i, 
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#7} 7>£- HBj-sMH, ^olo>^.= , cfoloV^-s.^ C 60 

(fulleren) ^ *>M- SE^b o^o^fe. 3.*)^*]. 
8] 

Xl 3%H1 5a*H^, 

4MB] ^-g-JjL iflofl 2 7fl 41*1^7} ^S]<H 3131 «o V # 3.*) 

A o v 7l ?1] iH. ^ *l<y-^ o]7V«>^ X)i A^y. ^2 ^ a. ^^5. £■ 

^jl, XI 1, 2 ^ti A>olcfl Aj-7l tfl^= ^q-o] ^"71 tfl^= ^41 tfl^*> 
[^T 1 * 10] 

#7l 41^7} ^4 ^1A>Z]-^ ol^^ji, JjU^H 

^°fi ^ ^ 7j-^A]7] 7H^JEL <£^-§; S^Rr #7fl « 0 ># ^1^]. 
[3^* 11] 

^•7) 41 *1 Ei 7}- ^» ^"71 41 *1 Ei ^-g-Jf tflS] ^ #^41 ^€ 

^41 #<gAj^ 71] ^^"4^ 3£^*Hr ^711 « 0 V# SAl^l. 
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12] 

*fi 1*^1 

[$^* 13] 

*n 1^ sh<h^, 

^ #31 «o v # s-M^l. 

14] 

*H ll^M &°H, 

^ ^ ^H^l^, n^^Sf ^12 7}# A}o]S] eg ^ ofl «fl^]S]^ ^ i^o] 

>H#-i- 33- i^Kr #31 y c v # 5*1 
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3] 




16a 14 16b 
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IS. 4bl 
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15. 5b] 
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